INTRODUCTION
Staphylococcus aureus continues to be a major healthcare threat. Methicillin-resistant S. aureus (MRSA) demonstrating reduced susceptibility to glycopeptides and lipopeptides such as vancomycin (VAN), teicoplanin (TEI), and daptomycin (DAP) severely limits our therapeutic options for treating complicated infections due to this pathogen. MRSA now comprises 55.5% of hospital-acquired S. aureus infections [1, 2] . MRSA with reduced susceptibility to glyco-and lipopeptide antibiotics is increasingly being reported.
Infections caused by MRSA isolates with reduced VAN susceptibility often lead to worse clinical outcomes, especially in strains identified as VAN-intermediate S. aureus (VISA), heterogeneous VISA (hVISA), or DAP non-susceptible (DNS) [3] [4] [5] [6] [7] [8] [9] [10] . However, relatively few new antimicrobial agents are available, necessitating alternative treatment strategies including combination therapies and dose optimization as well as maximization of older antimicrobials. One newer strategy is based on the ''seesaw effect'', whereby b-lactam susceptibility increases as glycoand lipopeptide susceptibility decreases, allowing for older beta-lactam antimicrobials to be used in combination with glycopeptides or lipopeptide antibiotics such as VAN and DAP or the anti-MRSA cephalosporin ceftaroline (CPT) [11, 12] . However, this phenomenon has only been evaluated on a limited number of strains [12] [13] [14] [15] [16] . Therefore, the objective of this study was to further explore the ''seesaw effect'' in 150 clinical strains with varying susceptibilities. Additionally, eight strains were utilized in time-kill studies to determine if the response to CPT was affected by changing glycoor lipopeptide susceptibilities in isogenic strain pairs. 
MATERIALS AND METHODS

Bacterial Strains
In Vitro Time-Kills
Four isogenic strain pairs were chosen as representative strains for evaluation in timekill curves. Briefly, macro-dilution time-kill experiments were performed in duplicate using a starting inoculum of approximately 1 9 10 6 CFU/mL as previously described [17] [18] [19] . Bactericidal activity was defined as C3 log 10 CFU/mL (99.9%) reduction from the starting inoculum. Bacteriostatic activity is defined as a 0 to \3-log 10 CFU/mL reduction in colony count from the initial inoculum.
Statistical Analysis
Differences in log 10 CFU/mL were analyzed by analysis of variance with Tukey's post hoc test. Correlation coefficients were determined via Spearman's rho testing. P\0.05 was considered significant. All statistical analyses were performed using SPSS statistical software (release 21.0; SPSS, Inc., Chicago, IL, USA).
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RESULTS
A summary of MIC data is listed in Table 1 .
There was a large range of susceptibilities noted for each antimicrobial with DAP, TEI, and VAN having the largest range of susceptibilities. Positive MIC correlations were found between all glyco-and lipopeptides, VAN, DAP, and TEI.
Inverse MIC correlations were found between CPT and all other agents. The correlation coefficients are listed in Table 2 . MICs for the isogenic strains are listed in Table 3 CPT ceftaroline, DAP daptomycin, TEI teicoplanin, VAN vancomycin 
DISCUSSION
The results of this study demonstrate that as the VAN MIC increased, a linear increase in MIC was also observed for DAP and TEI. This positive correlation was more pronounced with the two glycopeptides, but was only slightly less for DAP. Although not previously reported with We thank George Sakoulas for providing strains (A8090, A8091, D592, and D712) for this research.
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